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lndian Standard
METHOD FOR SENSORY EVALUATION OF PUNGENCY OF BLACK PEPPER BY SCOVILLE HEAT UNITS
0. 0.1This FOREWORD
Institution Evaluation and Food

Indian Standard was adopted by the Indian Standards on 7 July 1976, after the draft finalized by the Sensory Sectional Committee had been approved by the Agricultural Products Division Council.

O-2 Pungency is an important factor in the evaluation of quality of black It is attributed to some of the non-volatile constituents of the /?%erpepper. Determination of these constituents by chemical and instrumental means has relevance only when related to the measure of the pungency perceived sensorily in the terms of recognition threshold. 0.3 In the preparation OF this standard, considerable assistance has been derived from the research investigations carried out at the Central Food Technological Research Institute, Mysore. 0.4 This standard is complementary to IS : 1798-1961*. in accordance with is to be rounded off,

0.5 In reporting the result of a test or analysis made this standard, if the final value, observed or calculated, it shall be done in accordance with IS : 2-19607.

1. SCOPE
of pungency prescribes a method for sensory evaluation to the of black pepper by Scoville heat units ( SHU ) corresponding recognition threshold.

1.1 This standard

1.2 This procedure

is applicable to pepper powder and pepper oleoresin and the tables provided cover the range of 1 to ~8 percent piperine in powder and 10 to 80 percent piperine in oleoresin. 2. TERMINOLOGY

2.0 For the purpose of this standard,

the following

definition

shall apply.

*Specification for black pepper, whole and ground. iRules for rounding QK nuxnewal values ( revised ). 3

IS : 8105 - 1976 2.1 Scoville Heat Unit ( Recognition Threshold ) - The reciprocal of the highest dilution of black pepper or its extracts at which a defined panel identifies pungency. 3. OPTIMUM REQUIREMENTS of

~3.1 Optimum requirements for sensory evaluation of the pungency black pepper shall be as described in IS : 6273 ( Part I )-1971*. 4. PRINCIPLES 4.1 Preliminary content or pure panel sensitivity.

evaluation of the oleoresin sample of known piperine piperine is done for the purpose of the definition of the

4.2 Evaluation of test samples is done by the selected panel by regular recognition threshold test with dilution series of definite concentration steps as around the just noticeable difference (JND ). 5. REAGENTS 5.1 Unless specified otherwise, pure IS : 1070-1960t ) shall be employed.
NOTE- r Pure chemicals affect the test results.

chemicals

and distilled

water

(see

' shall mean chemicals that do not contain impurities which

5.2 5.3

Ethanol Sodium

95 percent. Solution 0.75 percent in water.

Chloride

6. APPARATUS 6.1 6.2 Round-Bottom Volumetric Flask Flask with 100 ml. in 0.01 ml; and 5, 10 and Reflux Condenser 200 ml.

6.3 Pipettes 20 ml capacities, 6.4 66 Analytical Beakers -

1 ml capacity, graduated graduated in 0.1 ml. Balance

25 ml capacity with 5 ml marking.

7. PROCEDURE 7.1 Preparation of Stock Solution

7.1.1 Pepper Powder - Reflux 2 g of pepper powder ( about 20 mesh ) Filter by suction and wash the for 3 hours with 100 ml 95 percent ethanol.
*Guide for sensory evaluation of foods: Part I Optimum requirements. tSpecification for water, distilled quality ( revised ).

4

IS t 8lO5 - 1976 Make up volume to 100 ml residue with ethanol. stock solution corresponds to a dilution of 1 : 50. 7.1.2 Pepfier Oleoresin - Dissolve O-2 g of oleoresin The stock solution corresponds to a dilution of 1 ~500. 7.2 Instructions for Sensory Testing for Pungency with ethanol. The

in 100 ml

ethanol.

7.2.1 Carry out the evaluation with the minimum time lapse between preparation of sample and testing ( within 20 to 30 minutes ) as loss of pungency occurs in aqueous medium of extracts of pepper due to the low solubility and recrystallization of piperine, the pungent component. 7.2.2 Carry out the tests as of IS : 6273 ( Part II)-1971 *. threshold tests as prescribed in 4.3.1

7.2.3 Give 4 to 5 dilutions ( 5 ml) of the test solution in a sequential Use varying number of blanks order starting from the highest dilution. ( 1 to 3 ) at the beginning of test series. Code all the samples in the series. 7.2.4 Recognize the bias pungency threshold level. due to the aroma of pepper reached before samples.

7.2.5 Allow sufficient time lapse ( 10 to 20 seconds ) between Do the palate clearing rigorously as given in Appendix A.

7.2.6 Use the score card given as in Appendix A. Stop the testing when a definite pungent sensation is felt while testing in geometric series as the next sample may have high pungency. 7.3 Preliminary Testing

7.3.1 The panel leader should first do the preliminary testing with a larger common ratio ( say 1 : 5 ) in making dilutions, to avoid great deal of waste of time by giving solutions which could be either too dilute or too strong. This also helps to present the minimum number of test solutions to the panelists. 7.3.2 After identifying approximately the dilution of a sample where pungency is felt, prepare the dilutions in a geometric series with a closer common ratio ( say 1 : 2 ) for preliminary testing by the panel. For example, if the panel leader identifies pungency, around 40 x IO2 SHU in pepper powder and around 310 x lo2 SHU in pepper oleoresin, the following series could be used for the panel. Place the indicated volume of stock solution in 10 ml volumetric and make up to volume with sodium chloride solution. *Guide for sensory evaluation of foods: Part II Methods and evaluation cards.
5
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Pepper Powder ~---_-_-A----a
Stock Solution ml ( see 7.1.1) 0.92 1.10 1.32 1.59 1.91 in SHU

x lo2

-----

Stock Solution in ml ( see 7.1.2 ) I.30 l-56 I.87 2.25 2.70

Pejber Oleoresin A -----7

SHU x lo2 385 321 267 222 185

54 45 38 31 26

7.3.3 Test the dilution series of one or two samples as a threshold test Use on a group of panelists ( 10 to 12 ) willing to participate in the tests. two sessions to educate the panel on the sensation perceived, group the panelists as of higher or lower sensitivity by their threshold value, based on the group means, and to fix the approximate threshold of the sample corresponding to the selected panel as in 8.2. 7.4 Final Evaluations

7.4.1 Prepare the dilutions from stock solutions in an arithmetic series around the approximate threshold value identified by the panel in 7.3.3, which should differ in concentration by approximately the JND ( which is usually O-08 to 0.11 the threshold value ). This series may be obtained by reference to appropriate levels in Appendices B and C or calculated For example, for intermediate dilutions according to the formulae given. if the approximate threshold is around 38 x lo2 SHU for pepper powder and 320 x lo2 SHU for pepper oleoresin, the following two series may be used. Place the indicated volume of the stock solutions in a loo-ml tric flask and make up to volume with sodium chloride solution. volume-

Pepper Powder ~~~~~h~~~~~~
Stock Solution in ml ( see 7.1.1 ) 1.09 1.19 1.32 1.47 167 SHU 46 42 38 34 x lo2

Pepper Oleoresin r_-__-h-_-__~
Stock Solution ml ( see 7.1.2 1.35 1.47 l-61 l-79 in ) SHU x IO2

370 340 310 280

30 6

2.00

258

7.4.2 Conduct the final test as a threshold test with the selected homoRepeat 3 to 4 times to get 15 genous panel of a minimum of 5 panelists. to 20 judgements taking care that the dilution series are different for each session to avoid positional bias.

8. PRESENTATION

OF

DATA

8.1

Decode

the test series in terms of Scoville

heat units ( SHU

).

8.2 For threshold value, take the Scoville heat units ( SHU ) corresponding to X; when intermediate scale values such as, ? - X and X - 1 are given for successive samples in the series, the mean of the Scoville heat units corresponding to these two dilutions may be taken.

8.3 As the threshold values recorded show sudden day-to-day variations constant check for individual panelist's sensitivity may be made and values widely differing from normal should be deleted. Calculate the arithmetic Individual values, which are lower by mean of the panel threshold values. more than one-tenth ( approximately one JND ) of the panel average may be disregarded.

8.4 Calculate the arithmetic mean and standard deviation ing values. A minimum of 15 values may be used.

for the remain-

8.5 Define the panel by the average threshold -& 1 $ for pure piperine oleoresin of known piperine content from data collected under 7.4.

or an

9. TEST

REPORT

9.1 The pungency of the sample in Scoville heat units ( SHU reported as range and mean f 1 8, in hundreds ( X 102 ),

) should

be

9.2 The test report should also contain the definition of panel as prescribed in 8.5 so that results from different panels on the same sample may be related. 7
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APPENDIX

A

( Clauses 7.2.5 and 7.2.6 )
SCORE CARD FOR THRESHOLD TEST PUNGENCY IN BLACK PEPPER
Date

FOR

Name

Time ____-

INSTRUCTIONS
Taste the samples in the sequential slowly the whole quantity order given. of the test sample. if any ( aroma suggesting

Swallow

Wait for few seconds to recognize pungency pepper should not be confused for pungency ) Take some samples Describe below: puffed rice and few sips

of sugar

or salt solution

between

the sensation

of each

sample

using

the

intensity

scale

given

None or sugar or salt solution Different from sugar/salt solution ( but pungency not identifiable Threshold ( pungency identifiable

0 ? Stimulus threshold ) X Recognition threshold 1 2 3

)

Weak Medium Strong ( Intermediate Series Code No. I value is expressed

by ? - - X, X-

1, 1 Series II

2, etc.)

.

Intensity 8

Code No.

.

Intensity
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APPENDIX ( Clause
ARITHMETIC

B 7.4.1 )
POWDER

SERIES FOR PEPPER

Place the indicated volume of stock solution ( 2 g powder extract to 100 ml SHU, 0.5 x lo2 ) in 1 OO-ml volumetric flask and make up to volume with 0.7 oercent sodium chloride solution to obtain the corresponding Scoville heat unit.
I

Stock Solution in ml ( see 7.1.1 ) 0.59 0.62 0.71 0.77 0.83 0'91 I.00 1.11 1.25 1.32 1.39 1.47 1.56 1.67 1.72 1.79 1.83 The dilutions

SHU

x IO2
85 80 70 65 60 55 50 45 40 38 36 34 32 30 29 21: 27

Stock Solution in ml (see 7.1.1 )

SHU

x 10"
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 IO as follows: x loo

I .92 2.00 2.08 2.17 2.27 2-38 2.50 2.63 2.78 2'94 3.12 3-33 3.57 3.85 4.17 4.54 5.00
SHU = 9 should be calculated

for intermediate

Volume in ml of stock solution for dilution to 100 ml

SHU x lo2 of stock solution SHU x 10" required
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APPENDIX ( Clause 7.4.1 )
ARITHMETIC SERIES FOR

C

PEPPER

OLEORESIN

Place the indicated volume of stock solution ( 0.2 g oleoresin in 100 ml ethanol SHU, 5 x lo2 ) in loo-ml volumetric flask and make up to volume with 0.75 nercent sodium chloride solution to obtain the corresponding Scoville heat unit.
A

Stock Solution in ml
( see 7.1.2 ) O-56 0.59 O-62 0.67 o-71 0.77 O-83 O-91 1'00 1.11 l-25 1.35 l-47 1.61 l-79 1.92 2.00 2.08 2-17 2.27 2-38 2.50 2.63 The dilutionsfor

SHU x lo2
900 850 800 750 700 650 600 550 500 450 400 370 340 310 280 260 250 240 230 220 210 200 190 intermediate =

Stock Solution in ml ( see 7.1.2 )
2.78 2.94 3.12 3.33 3'57 3-85 4.17 4.55 5.00 5.56 5.88 6.25 6.67 7.14 7.69 8.33 9.09 10~00 11.11 12.50 14.29 16.67 20.00

SHU x lo2
180 170 160 150 140 130 120 110 100 90 85 80 75 70 65 60 55 50 G 40 35 30 25 as follows:

SHW should be calculated SHU -

Volume in ml of stock solution for dilution to 100 ml

SHU

X 1O'of ---~-~ stock solution x loo x lo2 required

10

